Study design: Single case study. Objectives: Intensive locomotor training programmes have recently been implemented in paediatric settings for patients with chronic incomplete spinal cord injury. This case study examines whether a lower-intensity locomotor training programme can improve functional ambulation. Setting: Tertiary care setting in Melbourne, Australia. Methods: A pretest-post-test design was used for a 17-year-old boy, 16 months after incomplete spinal injury at T6, who was classified as American Spinal Injury Association (ASIA) level C. He participated in two weekly sessions of locomotor training for a period of 6 weeks. Lower Extremity Motor Score (LEMS), Walking Index for Spinal Cord Injury (WISCI II), 6-min walk test (6MWT), 10-m walk test (10MWT), Timed Up and Go (TUG), and the PedsQL were measured before training, immediately after training and 6 weeks after training had ceased. Results: The WISCI II score improved from 6 at baseline to 9 immediately post treatment and this was maintained at follow-up. The PedsQL score was also significantly improved immediately post treatment and at 6 weeks follow-up. The LEMS and 6MWT improved after the intervention also. 
INTRODUCTION
Spinal cord injury (SCI) in children can lead to significant limitations in functional ability and independence. It was previously thought that the nervous system is irreparable after SCI; however, there is emerging evidence from basic science that the central nervous system is malleable and capable of learning. 1 Locomotor training using a treadmill and harness to provide partial body weight support is a relatively new treatment approach that aims to promote the recovery of walking after incomplete SCI. It is thought that an intensive walking programme designed to provide sensory input to the spinal cord to maximise neural output from central pattern generators within the spinal cord will enhance the firing of spinal neuronal centres. 2 The training is labour and time intensive, and there is limited evidence in paediatric SCI. A systematic review of locomotor training in adult SCI found that the evidence is mostly restricted to case reports and cohort studies with further research required. 3 In paediatric SCI, one case study showed improvements in a 5-year-old girl with incomplete SCI at C4 after a 5-month programme; however, this was performed during the acute recovery stage with concurrent inpatient rehabilitation. 4 Another case study of a 4-year-old boy with incomplete cervical SCI who received a 16-week programme of both treadmill and overground training at 16 months after injury showed a return to walking using a walker. 5 For many paediatric rehabilitation settings it is not feasible or economical to provide daily locomotor training. The purpose of this case study was to investigate whether a less-intensive programme for chronic incomplete SCI in an outpatient setting would provide functional improvements.
MATERIALS AND METHODS Participant
A 15-year-old boy with a past history of neurofibromatosis type 1, with no previous limitations in his functional and ambulatory abilities, suffered an incomplete SCI at T6 as a result of complications from scoliosis surgery. At 16 months post injury (age 17 years), before locomotor training, he was categorised as American Spinal Injury Association (ASIA) Impairment Scale (AIS) grade C. 6 He could use a walker for 10 m indoors, but required assistance to stand up, walk and sit down. He weighed 58.8 kg and was 154 cm tall. Informed consent was gained for this case study.
Outcome measures
Assessment occurred just prior to locomotor training, 2 days after training ceased and 6 weeks after training had ceased. Outcome measures included the Lower Extremity Motor score (LEMS) of the ASIA Classification, the Walking Index for Spinal Cord Injury (WISCI II), the 10-m walk test (10MWT), 6-min walk test (6MWT) and Timed Up and Go (TUG). The PedsQL 4.0 was also given to the participant and mother to determine physical, emotional, social and school functioning.
The ASIA classification is internationally recognised and reliable, and has sensory and motor scores that together determine a sensory, motor, neurological level and completeness of the injury. 6 The LEMS is one component of the ASIA assessment encompassing the motor scores from the lower extremities bilaterally scored by the manual muscle test guidelines. 7 It is used often to report recovery in SCI and predict potential for mobility. 8 The WISCI II scale is a 20-item scale that measures the amount of physical assistance, braces or devices required to walk 10 m. 9 The 10MWT, 6MWT and TUG are all timed tests measuring various aspects of speed, endurance and transfer ability. There are moderate to good correlations of the three tests with the WISCI II, and this indicates that the tests can be used in both clinical practice and research to assess walking function in patients with SCI. 10 
Intervention
The participant received twice-weekly outpatient training over a period of 6 weeks. These 60-min sessions consisted predominately of treadmill training with 20-60 m of over-ground walking with a walking frame at the end. He started with 20 min total walking time in session 1, which increased incrementally over the training period to 33 min in the final session. One physiotherapist and one assistant conducted the intervention and facilitated the gait pattern at each leg. Body-weight support using a harness was at a level where the participant could achieve full knee extension with use of his upper limbs on the handlebars without therapist assistance. For this boy that equated to B50% of his body weight. The walking speed began at 15 m per min and increased steadily over the 12 sessions to 23 m per min. The participant wore solid ankle foot orthoses (AFOs) to replicate clinical conditions. He did not receive any concurrent physiotherapy during the intervention period.
RESULTS
The participant's speed on the treadmill and distance walked increased over the intervention period (Figure 1) . Table 1 displays the results of the outcomes measured at each time point.
Improvements were seen in the WISCI II with change from walking for 10 m with minimal assistance with a walker to ambulating 10 m independently with a walker. He was also able to sit to stand independently after training. The LEMS, 6MWT, TUG and 10MWT were all slightly improved. The PedsQL participant report improved particularly for emotional state and sports activity. The PedsQL parent report remained essentially unchanged.
DISCUSSION AND CONCLUSIONS
This case demonstrates that there are some benefits to a less-intensive locomotor training programme based on clinically feasible conditions. A dosage of two sessions a week for 6 weeks predominantly improved walking independence and quality of life in a 17-year-old boy with a chronic incomplete SCI. Smaller changes were seen in the 6MWT, 10MWT, TUG and LEMS; however, these results could also reflect measurement error. He also improved from requiring help to transfer from sitting to standing to being able to achieve this independently. This translated to improved levels of independence and quality of life in his everyday life. The participant's quality of life as measured by the PedsQL improved significantly in the 6 weeks. Of note, the response to the question 'Is it hard for you to do sports activity or exercise?' went from an 'often difficult' at baseline to an 'almost never' post training.
This case study shows promising results but cannot be generalised to all children with chronic incomplete SCI. Further investigation of the benefits of such a programme in studies with a control group and larger sample sizes including a measure of fitness may determine the benefits that could be made available to the wider paediatric spinal cord injury population. 
